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CLAIMS 

What is claimed is: 

1 . A method for dynamic implementation of a Java™ Metadata Interface (JMI) to a 
metamodel, the method comprising: 

receiving a JMI implementation request, said request associated with a metamodel, 
said metamodel comprising at least one package, said at least one package 
comprising at least one class, said at least one class comprising at least one 
attribute, reference or operation; 

implementing a package proxy JMI interface when said request comprises a package 
proxy request; 

implementing a class proxy JMI interface when said request comprises a class proxy 
request; and 

implementing a class instance JMI interface when said request comprises a class 
instance request. 

2. The method of claim 1 wherein said implementing a package proxy JMI interface 
comprises: V->^ 

generating bytecode for a class thaAmplements said package proxy JMI interface; 
creating a new instance of said class ;\nd 
returning said instance. \ 
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3. The methocl of claim 2 wherein said generating further comprises: 
receiving a metamodel package; 

receiving a package proxy interface method associated with said metamodel package; 
determining a claste name based upon said interface method; 
searching said metamodel package for a class corresponding to said class name; and 
producing an implementation of said interface method that returns the proxy for said 
class when said classVname is found in said package. 

4. The method of claim 3 wherefn said implementation of said interface method calls a 
handler method of the superclas\ of said class, passing said class name as an 
argument and returning the proxy tor said class. 

5. The method of claim 1 wherein saiaN^mofementing a class proxy JMI interface 
comprises: 

generating bytecode for a class that implements said class proxy JMI interface; 
creating a new instance of said class; and 
returning said instance. 



6. The method of claim 5 wherein said generating further comprises: 
receiving a metamodel class; 

receiving a class proxy interface method associated with ^aid metamodel class; 
producing a first implementation of said interface method tmjt creates a new instance 
of said class when said method is parameterless; and 



30 



EL839725974U 



Docket No. SUN-P5775 



producing a second implementation of said interface method that creates a new 

instance of said class and sets the attributes passed as arguments to said interface 
method when said interface method includes at least one parameter. 

7. The method of claim 6 V/herein said first implementation calls a handler method of 
the superclass of said class, passing said class name as an argument and returning a 
new instance of said class. 

8. The method of claim 6 wherein said second implementation calls a handler method of 
the superclass of said class, passmg said class name, attributes and attribute values as 
arguments and returning a new instance of said class. 

9. The method of claim 1 wherein said/implementing a class instance JMI interface 
comprises: 

generating bytecode for a class that implements said class instance JMI interface; 
creating a new instance of said class; and 
returning said instance. 



10. The method of claim 9 wherein said generating further comprises: 
receiving a metamodel class; 
receiving a class instance interface method associated with said metamodel class, said 
interface method having an interface method name\ 



31 



EL839725974US Docket No. SUN-P5775 

producing a frtst implementation of said interface method that sets the value of an 
attribute wnen said interface method name includes a first prefix and when the 
attribute associated with said interface method is found in said metamodel class; 

producing a secondynplementation of said interface method that sets the value of a 
reference when said interface method name includes a first prefix and when the 
reference associated with said interface method is found in said metamodel 
class; \ 

producing a third implementation of said interface method that gets the value of an 
attribute when said interface method name includes a second prefix and when the 
attribute associated with said interface method is found in said metamodel class; 

producing a fourth implementation^ said interface method that gets the value of a 
reference when said interface method name includes a second prefix and when 
the reference associated with said interface method is found in said metamodel 
class; and \ 

producing a fifth implementation of saidWerface method that executes an operation 
when said interface method has the same name as said operation. 

11. The method of claim 10 wherein \ 
said first prefix is "set"; and \ 
said second prefix is "get". \ 
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12. The method of claim 10 wherein said producing a first implementation further 
comprises: 

receiving an a\tribute name and an attribute value; and 
producing an implementation that calls a handler method of the superclass of said 
class, passing said attribute name and attribute value as arguments. 



13. The method of claim loNyherein said producing a second implementation further 
comprises: 

receiving a reference name ariti an reference value; and 
producing an implementation that calls a handler method of the superclass of said 
class, passing said reference name and reference value as arguments. 



14. The method of claim 10 wherein sai 



ing a third implementation further 




comprises: 

receiving an attribute name; 

producing an implementation that calls a handler method of the superclass of said 
class, passing said attribute name as an argument and returning the attribute value 
associated with said attribute name; and 

returning said attribute value. 

15. The method of claim 10 wherein said producing a fourth Implementation further 
comprises: 

receiving a reference name; 
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producingian implementation that calls a handler method of the superclass of said 
class, passing said reference name as an argument and returning the reference 
value associated with said reference name; and 

returning said reference value. 

16. The method of claim\[0 wherein said producing a fifth implementation further 
comprises: 

receiving an operation narW and any associated arguments; 
producing an implementation, that calls a handler method of the superclass of said 

class, passing said operation name and said associated arguments as arguments 

and returning an operation retain value; and 
returning said operation return valiie/ 



17. A method for dynamic implementation of a\ava™ Metadata Interface (JMI), the 
method comprising: 

receiving a JMI implementation request, said request associated with a metamodel, 
said metamodel comprising at least one package\aid at least one package 
comprising at least one class, said at least one class Comprising at least one 
attribute, reference or operation; 
implementing a JMI interface when said JMI interface is unimVlemented; and 
executing a stored JMI interface implementation when said JMI interface is 
implemented. 
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18. The methVl of claim 17 wherein 
said implementing further comprises: 

implementing a package proxy JMI interface when said request comprises a 
package praxy request and when said package proxy JMI interface is 
unimplemented; 

implementing a classNproxy JMI interface when said request comprises a class 

proxy request and when said class proxy JMI interface is unimplemented; and 
implementing a class instance JMI interface when said request comprises a class 

instance request and when said class instance JMI interface is 

unimplemented; and A"^ 
said executing further comprises: I V \ 

executing a stored a package proxy JMI interface implementation when said 

request comprises a package proxy request and when said package proxy JMI 

interface is implemented; \ 
executing a stored class proxy JMI interface wnen said request comprises a class 

proxy request and when said class proxy JMlWerface is implemented; and 
executing a stored class instance JMI interface when said request comprises a 

class instance request and when said class instance JMI interface is 

implemented. \ 
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19. The metho\j of claim 18 wherein said implementing a package proxy JMI interface 
comprises: 

generating bytecWe for a class that implements said package proxy JMI interface; 
creating a new instance of said class; and 
returning said instance. 

20. The method of claim 19 wherein said generating further comprises: 
receiving a metamodel packaee; 

receiving a package proxy inte\face method associated with said metamodel package; 
determining a class name based upon said interface method; 
searching said metamodel package W a class corresponding to said class name; and 
producing an implementation of said ^terface method that returns the proxy for said 
class when said class name is founcLfyi ^id package. 

21. The method of claim 20 wherein said implementation of said interface method calls a 
handler method of the superclass of said class, parsing said class name as an 
argument and returning the proxy for said class. 



22. The method of claim 18 wherein said implementing a cla\s proxy JMI interface 
comprises: 

generating bytecode for a class that implements said class proky JMI interface; 
creating a new instance of said class; and 
returning said instance. 
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23. The method of claim 22 wherein said generating further comprises: 
receiving a metaVodel class; 

receiving a class proxy interface method associated with said metamodel class; 

producing a first implementation of said interface method that creates a new instance 
of said class when said method is parameterless; and 

producing a second implementation of said interface method that creates a new 

instance of said class and sets the attributes passed as arguments to said interface 
method when said interfacX method includes at least one parameter. 

24. The method of claim 23 wherein safd first implementation calls a handler method of 
the superclass of said class, passing saM class name as an argument and returning a 
new instance of said class. ^-V \ 

25. The method of claim 23 wherein said secondumplementation calls a handler method 
of the superclass of said class, passing said clasV name, attributes and attribute values 
as arguments and returning a new instance of said Mass. 

26. The method of claim 18 wherein said implementing a class instance JMI interface 
comprises: \ 

generating bytecode for a class that implements said class instance JMI interface; 
creating a new instance of said class; and \ 
returning said instance. \ 
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27. The method of claim 26 wherein said generating further comprises: 
receiving^ metamodel class; 

receiving a class instance interface method associated with said metamodel class, said 
interface mVhod having an interface method name; 

producing a first implementation of said interface method that sets the value of an 
attribute when saM interface method name includes a first prefix and when the 
attribute associated with said interface method is found in said metamodel class; 

producing a second implementation of said interface method that sets the value of a 
reference when said interface method name includes a first prefix and when the 
reference associated with said interface method is found in said metamodel 
class; \ 

producing a third implementation of raiamterface method that gets the value of an 
attribute when said interface metrioaname includes a second prefix and when the 
attribute associated with said interfaceVnethod is found in said metamodel class; 

producing a fourth implementation of said interface method that gets the value of a 
reference when said interface method name includes a second prefix and when 
the reference associated with said interface metnod is found in said metamodel 
class; and \ 

producing a fifth implementation of said interface method chat executes an operation 
when said interface method has the same name as said operation. 



28. The method of claim 27 wherein 



said first prefix is "set"; and 
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said second prefix is "get r 

29. The method\f claim 27 wherein said producing a first implementation further 
comprises: 

receiving an attribute name and an attribute value; and 
producing an implementation that calls a handler method of the superclass of said 
class, passing saiaVattribute name and attribute value as arguments. 

30. The method of claim 27 wh\rein said producing a second implementation further 
comprises: 

receiving a reference name and arVreference value; and 
producing an implementation that cam a handler method of the superclass of said 
class, passing said reference naW-atod reference value as arguments. 



31. The method of claim 27 wherein said producing^ third implementation further 
comprises: 

receiving an attribute name; 

producing an implementation that calls a handler method oAhe superclass of said 
class, passing said attribute name as an argument and return^ the attribute value 
associated with said attribute name; and 

returning said attribute value. 
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32. Th&>method of claim 27 wherein said producing a fourth implementation further 
comprises: 

receiving a\eference name; 
producing an anplementation that calls a handler method of the superclass of said 

class, passing said reference name as an argument and returning the reference 

value associated with said reference name; and 
returning said reference value. 

33. The method of claim 27 wherein said producing a fifth implementation further 
comprises: 

receiving an operation name aikl any associated arguments; 
producing an implementation tha\ calls a handler method of the superclass of said 

class, passing said operation nameand said associated arguments as arguments 

and returning an operation reiurru(alue; and 
returning said operation return value. 



34. A program storage device readable by a machine, embodying a program of 
instructions executable by the machine to perfonn a method to dynamically 
implement a Java™ Metadata Interface (JMI) to a metamodel, the method comprising: 
receiving a JMI implementation request, said request a^ssociated with a metamodel, 
said metamodel comprising at least one package, said at least one package 
comprising at least one class, said at least one class comprising at least one 
attribute, reference or operation; 
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implementing a package proxy JMI interface when said request comprises a package 
proxYrequest; 

implementing^ class proxy JMI interface when said request comprises a class proxy 
request; anc 

implementing a clhs instance JMI interface when said request comprises a class 
instance request^ 

35. The program storage device of claim 34 wherein said implementing a package proxy 
JMI interface comprises: 

generating bytecode for a class\hat implements said package proxy JMI interface; 
creating a new instance of said claSjSf-and 
returning said instance. 



36. The program storage device of claim 35 wherein said generating further comprises: 
receiving a metamodel package; 
receiving a package proxy interface method associated with said metamodel package; 
determining a class name based upon said interface method; 
searching said metamodel package for a class corresponairig to said class name; and 
producing an implementation of said interface method that r^Jurns the proxy for said 
class when said class name is found in said package. 
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37. The^ogram storage device of claim 36 wherein said implementation of said 
interfacesmethod calls a handler method of the superclass of said class, passing said 
class nameVs an argument and returning the proxy for said class. 

38. The program storage device of claim 34 wherein said implementing a class proxy JMI 
interface comprises^ 

generating bytecode fW a class that implements said class proxy JMI interface; 
creating a new instance V said class; and 
returning said instance. \ 

39. The program storage device of cjaim 38 wherein said generating further comprises: 
receiving a metamodel class; 

receiving a class proxy interface rmeth™ associated with said metamodel class; 

producing a first implementation of said interface method that creates a new instance 
of said class when said method is parameterless; and 

producing a second implementation of said intetface method that creates a new 

instance of said class and sets the attributes passed as arguments to said interface 
method when said interface method includes at ldast one parameter. 

40. The program storage device of claim 39 wherein said first Implementation calls a 
handler method of the superclass of said class, passing said class name as an 
argument and returning a new instance of said class. \ 
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41. The program storage device of claim 39 wherein said second implementation calls a 
handler method of the superclass of said class, passing said class name, attributes and 
attribute values as arguments and returning a new instance of said class. 

42. The program storageldevice of claim 34 wherein said implementing a class instance 
JMI interface comprises^ 

generating bytecode for a crtass that implements said class instance JMI interface; 
creating a new instance of sard class; and 
returning said instance. \ 

43. The program storage device of claim 42 wherein said generating further comprises: 
receiving a metamodel class; - / VA 

receiving a class instance interface method associated with said metamodel class, said 
interface method having an interface method name; 

producing a first implementation of said interface method that sets the value of an 
attribute when said interface method name includes a first prefix and when the 
attribute associated with said interface method is found in said metamodel class; 

producing a second implementation of said interface methoci that sets the value of a 
reference when said interface method name includes a firs\prefix and when the 
reference associated with said interface method is found in said metamodel 
class; \ 
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producing a thiki implementation of said interface method that gets the value of an 
attribute whenvsaid interface method name includes a second prefix and when the 
attribute associated with said interface method is found in said metamodel class; 

producing a fourth implementation of said interface method that gets the value of a 
reference when said interface method name includes a second prefix and when 
the reference associateo\with said interface method is found in said metamodel 
class; and 

producing a fifth implementation of said interface method that executes an operation 
when said interface method has the same name as said operation. 

44. The program storage device of claim 4^ wherein 
said first prefix is "set"; and 
said second prefix is "get". 

45. The program storage device of claim 43 whereif^said producing a first 
implementation further comprises: 
receiving an attribute name and an attribute value; and 

producing an implementation that calls a handler method of the superclass of said 
class, passing said attribute name and attribute valuers arguments. 



46. The program storage device of claim 43 wherein said producing a second 
implementation further comprises: 
receiving a reference name and an reference value; and 
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producing an implementation that calls a handler method of the superclass of said 
class, passing said reference name and reference value as arguments. 

47. The program storage device of claim 43 wherein said producing a third 
implementation further comprises: 

receiving an attribute name; 

producing an implementation that calls a handler method of the superclass of said 
class, passing said attribute name as an argument and returning the attribute value 
associated with said attribute name; and 

returning said attribute valuV 

48. The program storage device of jz^aim £3 wherein said producing a fourth 
implementation further comprise 
receiving a reference name; 

producing an implementation that callsXa handler method of the superclass of said 
class, passing said reference name as\an argument and returning the reference 
value associated with said reference nanqe; and 

returning said reference value. 



49. The program storage device of claim 43 wherein said producing a fifth 
implementation further comprises: 

receiving an operation name and any associated arguments; 1 
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producing ah implementation that calls a handler method of the superclass of said 
class, passiW said operation name and said associated arguments as arguments 
and returningVi operation return value; and 

returning said operation return value. 

50. A program storage deviceVeadable by a machine, embodying a program of 
instructions executable by tne machine to perform a method to dynamically 
implement a Java™ Metadata Interface (JMI) to a metamodel, the method comprising: 
receiving a JMI implementation request, said request associated with a metamodel, 
said metamodel comprising at l^ast one package, said at least one package 
comprising at least one class, saia)0rteast one class comprising at least one 
attribute, reference or operation;^ 
implementing a JMI interface when said Jf>0 interface is unimplemented; and 
executing a stored JMI interface implementation when said JMI interface is 
implemented. 



51. The program storage device of claim 50 wherein 
said implementing further comprises: 

implementing a package proxy JMI interface when said request comprises a 
package proxy request and when said package proxV JMI interface is 
unimplemented; 

implementing a class proxy JMI interface when said request comprises a class 
proxy request and when said class proxy JMI interface is unimplemented; and 
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implementing a class instance JMI interface when said request comprises a class 
instances request and when said class instance JMI interface is 
unimplemented; and 
said executing furtrW comprises: 

executing a stored a package proxy JMI interface implementation when said 

request comprises a package proxy request and when said package proxy JMI 
interface is implemented; 
executing a stored clas\ proxy JMI interface when said request comprises a class 
proxy request and when said class proxy JMI interface is implemented; and 
executing a stored class instance JMI interface when said request comprises a 
class instance request apflvwheYi said class instance JMI interface is 
implemented. 

52. The program storage device of claim 51 wherein said implementing a package proxy 
JMI interface comprises: 

generating bytecode for a class that implements ^aid package proxy JMI interface; 
creating a new instance of said class; and 
returning said instance. 



53. The program storage device of claim 52 wherein said generating further comprises: 
receiving a metamodel package; 
receiving a package proxy interface method associated withfcaid metamodel package; 
determining a class name based upon said interface method; 
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searching said meftamodel package for a class corresponding to said class name; and 
producing an implementation of said interface method that returns the proxy for said 
class when said ojass name is found in said package. 

54. The program storage deiice of claim 53 wherein said implementation of said 
interface method calls a handler method of the superclass of said class, passing said 
class name as an argument and returning the proxy for said class. 

55. The program storage device of claim 51 wherein said implementing a class proxy JMI 
interface comprises: \ 

generating bytecode for a class thaftimplements said class proxy JMI interface; 
creating a new instance of said cla^s;Vnd 
returning said instance. \ \ 

56. The program storage device of claim 55 wherein said generating further comprises; 
receiving a metamodel class; \ 

receiving a class proxy interface method associated with said metamodel class; 

producing a first implementation of said interface method that creates a new instance 
of said class when said method is parameterless\ and 

producing a second implementation of said interface method that creates a new 

instance of said class and sets the attributes passed as arguments to said interface 
method when said interface method includes at least one parameter. 
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57. The program storage device of claim 56 wherein said first implementation calls a 
handler methodW the superclass of said class, passing said class name as an 
argument and returning a new instance of said class. 

58. The program storage device of claim 56 wherein said second implementation calls a 
handler method of th& superclass of said class, passing said class name, attributes and 
attribute values as arguments and returning a new instance of said class. 

59. The program storage device of claim 51 wherein said implementing a class instance 
JMI interface comprises: \ 

generating bytecode for a classXthat implements said class instance JMI interface; 
creating a new instance of said crass; and 
returning said instance. / \ A 

60. The program storage device of claim 59Vherein said generating further comprises: 
receiving a metamodel class; \ 

receiving a class instance interface method associated with said metamodel class, said 

interface method having an interface metho&name; 
producing a first implementation of said interface method that sets the value of an 

attribute when said interface method name includes a first prefix and when the 

attribute associated with said interface method is found in said metamodel class; 
producing a second implementation of said interface method that sets the value of a 

reference when said interface method name includes a frost prefix and when the 
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referenda associated with said interface method is found in said metamodel 
class; 

producing a thirdVmplementation of said interface method that gets the value of an 
attribute whemsaid interface method name includes a second prefix and when the 
attribute associated with said interface method is found in said metamodel class; 

producing a fourth implementation of said interface method that gets the value of a 
reference when said interface method name includes a second prefix and when 
the reference associa\ed with said interface method is found in said metamodel 
class; and 

producing a fifth implementation of said interface method that executes an operation 
when said interface methcfcH^as the same name as said operation. 

61. The program storage device of clairn 60 wherein 
said first prefix is "set"; and 
said second prefix is "get". 



62. The program storage device of claim 60 whe\ein said producing a first 
implementation further comprises: 
receiving an attribute name and an attribute value;^and 
producing an implementation that calls a handler method of the superclass of said 
class, passing said attribute name and attribute valuV as arguments. 
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63. The program storage device of claim 60 wherein said producing a second 
implementation further comprises: 

receiving a reference name and an reference value; and 

producing an implementation that calls a handler method of the superclass of said 
class, passing said reference name and reference value as arguments, 

64. The program storage\device of claim 60 wherein said producing a third 
implementation furtheXcomprises: 

receiving an attribute name; 

producing an implementation that calls a handler method of the superclass of said 
class, passing said attribm^e^Tarfte as an argument and returning the attribute value 
associated with said attribute, na^tje; and 

returning said attribute value. 



65. The program storage device of claim 60\wherein said producing a fourth 
implementation further comprises: 
receiving a reference name; 
producing an implementation that calls a handle\method of the superclass of said 

class, passing said reference name as an argument and returning the reference 

value associated with said reference name; and 
returning said reference value. 



51 



EL839725974U; 



Docket No. SUN-P5775 



66. The program storage device of claim 60 wherein said producing a fifth 
implementation further comprises: 

receiving an operation n\me and any associated arguments; 

producing an implementatitfrTthat calls a handler method of the superclass of said 

class, passing said op&reraon name and said associated arguments as arguments 

and returning an operationVeturn value; and 
returning said operation return vaNie. 
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